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THE TREATMENT OF COMPOUND FRACTURES

BY MODERN METHODS.1
BY HERBERT L. BURRELL, M.D., AND EDWIN W. DWIGHT, M.D.,

OF BOSTON.

DuiUNO the past few years the treatment of com-

pound fractures has undergone radical changes and
Ularked improvement. In this paper we shall confine
ourselves to a consideration of the treatment of fractures
of the thigh, leg, arm and fore-arm. The improvementin the results has been brought about by two causes.

(1) Thorough exploration andcleansiiigof the wound,
and antisepsis.

(2) By the recognition of the importance of the
physiological principle of complete rest to a fractured
bone.

It is of paseing interest to consider what results were
obtained iu the treatment of compound fractures bythe older methods. In Guy'a Hoapital from 1841 to
1801, twenty years, there was a mortality of about 28
per cent.; in the Pennsylvania Hospital from 1839 to
1851, twelve years, there waa a mortality of 44 per
cent. ; in the New York Hospital during a similar
period there was a mortality of 48 per cent. ; in the
Obuchow Hospital Report of St. Petersburg there was
a mortality of 08 per cent.2

Under modern methods Dennis reports one thousand
oases of compound fractures, and after removing from
consideration such cases as he feels justified in elimina-
ting, he has remaining 081 cases of compound fractures,
with one death from sepsis, giving a death rate of one-
seventh of one per cent.

In the mortality there has been such a noticeable
decrease that it demands careful attention. It will be
of interest to consider tho subject of compound fractures
from the following standpoints :

(1) The class of case that can be saved with a use-
ful leg, aud the class of case that requires amputation.(2) The detail of "putting up" a compound frac-
ture.

(3) The management of a compound fracture.
(4) The prognoaia.
(1) The class of cases that can be saved with a use-

ful leg, and the class of cases that require amputation.A primary amputation for a compound fracture at
the Boston City Hospital is extremely rare; a few
years ago it was common. Limbs which would for-
uierly have been unhesitatingly removed are now saved.
 to define percisely what should govern one in the
imputation of a leg is extremely difficult ; but we take
'uto consideration the following factors: .

a. The ago of the patient. Old age by no means
indicates amputation.

b. The physical condition of the patient in regard to
alcoholism, renal trouble, etc.

c. The patient's environment.
d. The attention that he will receive in the after-

treatment of his case.
c The facilities for " putting up" his leg autiaepti-

cally and iu plaster.f The condition of the soft parts, bones, arteries,
veins and nerves.

1 Readbeforethe Massachusetts Medical Society, June 8, 1892, and
recommended for publication by the Society.
"

a'uosu statistics aro quoted trova Honnis*« paperon tho troatmontof
jj, '"found fractures of one thousand cases. Medical News, April li»,NJI). p. 416,? and his analysis of 510 compound fractures, Medical°Wö. November 13, 1880, p. 533.

Extremely extensive crushing of the soft parts in a

young person does not mean that amputation is neces-

sary ; obliteration of the main vessel or vessels in a
limb demands amputation. It must be remembered
that frequently swelling prevents the surgeon from
feeling the pulsation iu the anterior and posterior
tibial arteries, and it is only when they are known to
be obliterated that amputation is resorted to. In short,
we try to save everything, and resort to a secondary
amputation if necessary. One's personal judgment
must be applied in each case in deciding what to do.
Given an old man in very feeble health, with extensive
crushing of the soft parts and great destruction of the
bone, even if the vessels pulsate, it might bo more

judicious to amputate than to attempt to save the limb.
Yet a man aged seventy-live, with a compound
comminuted fracture, without extensive crushing of his
limb, had both life and limb saved.

(2) Details of" putting zip" a compoundfracture :
In the lirst place, let us say that as much care is taken

in the treatment of compound fractures with small
openings as in cases where there is extensive crushingof the soft parts ; and iu several instances where this
principle has been disregarded, and the small opening
sealed up without properly exploring and cleansing the
wound, unsatisfactory results have oceurred.

Wo can divide compound fractures into three classes
so far as the detail of " putting up

" is concerned.
(1) Where there has been simply a puncture of the

skin by a protruding fragment of bone, or a clean
incised wound down to the bone.

(2) Where there is associated with a compound
fracture a protrusion of the fragments ; considerable
destruction of the soft parts; and contamination bydirt.

(3) Where tho injury is so severo that it is a question
whether to amputate or not.

In all these cases the following preparations should
be made : A large bucket of hot corrosive sublimate,
1-2000, is made up ; a fountain syringe is filled and
hung up ; beneath the limb is placed a folded rubber
sheet which leads into a bucket beneath the table or
bed ; and the following clean instruments are sterilized :

a knife, a pair of scissors, a few artery pressure
forceps, a curette, a probe, a pair of anatomical for-
ceps, a small pair of bone forceps, and a strong pair
of forceps to detach any loose fragments of bone.
Sterilized silk, catgut, and needles should bo at hand.
In all compound fractures we prefer to anaistlietize
the patient, that the cleansing may be complete.

Where there has been simply a puncture of tho skin
by a protruding fragment, or a clean incised wound
down to the bone, the limb should be cleansed with
soap and water and shaved, and after washing with
other to remove any fatty substances, surrounded with
sterilized towels saturated with a 1-2000 solution of
corrosive sublimate to prevent contamination from
surrounding objects. The wound should then be
douched with corrosive sublimate solution, and the
fracture reduced. If there is any dirt on the edges of
the wound, or they are crushed, the dirt or the skin
about the opening should bo removed. The wound
may then be sutured and dressed, and the fracture is
practically a simple one.

When however, there is protrusion of the bones or
contamination of the wound by dirt, the patient should
always be etherized, and the wound washed, shaved, and
cleansed vigorously. We lay open all cavities and

 The Boston Medical and Surgical Journal as published by 
The New England Journal of Medicine. Downloaded from nejm.org at THE UNIVERSITY OF IOWA on September 9, 2016. 

 For personal use only. No other uses without permission. From the NEJM Archive. Copyright © 2010 Massachusetts Medical Society.



freely expose any pockets that may exist ; remove all
completely detached fragments of bone, unless they are

very large or adherent to the periosteum, when we
allow them to stay in position ; snip off any devitalized
tissue ; replace the boues in position; and suture the
overlying soft parts without drainage. It is very
exceptional at the present time to use drainage tubes.
Our statistics of cases treated with tubes show that
both the immediate and ultimate results are not as

good as when the cases are treated antiseptically
with plaster. This statistical difference is not due to
the severity of casea treated with tubes, for many of
them were not severe caaea. It has seemed that the
difference was due to tho necessity of removing the
tubes early, and the consequent disturbances of the
fracture.

The dressing in all these fractures is baked gauze,
the inner layers of which are saturated with a 1-2000
solution of corrosive sublimate ; then a light, circular,
plaster-of-Paris bandage is applied in a manner which
will be described later.

Where there is difficulty in maintaining the position
of the fragmenta of bone, in a number of instances we
have divided the tendo-Achillis with great benefit.
This simple procedure allows a backward or a lateral
displacement to be easily overcome.

 Where tho fracture is so severe that amputation
may be necessary, the same care is taken in " putting
up

" the fracture, but a fixed dressing of plaster-of-
Paris is not always used. Dr. W. P. Bolles's frac-
ture-box, Smith's anterior splint, or a pillow adjusted
to the limb with side-splints, may be used until the
fate of the limb is determined.

Compound fractures, after the application of the
antiseptic dressing, have been put in plaster-of-Paris
or immobilized by some other means. At present the
drift of work is towards the almost exclusive use of
plaster-of-Paris as a fixation dressing.

Within the past few years the application of plas-
ter-of-Paris bandages has greatly improved. The ob-
jections to the use of plaater-of-Paris formerly were,its thickness and weight, the slowness of its "setting,"and the difficulty of its removal. All these difficulties
have been largely overcome. We now use bandagesof washed crinoline. Washing removes the sizingfrom the crinoline, which would hinder the " setting "

of the plaster-of-Paris. They are five yards in length
and four or five inches in width, and are rolled eveulyand should be made up with fresh plaster.

Plaster-of-Paris bandages, unless they are freshly
rolled, rapidly deteriorate by the absorption of mois-
ture. To overcome this difficulty, and to render its
use more feasible for the general practitioner, we have
taken long circular tin cans of the following dimen-
sions : three and a quarter inches in diameter, and
nine and a half inches in length. Into one of these
tin cans can be packed a sufficient number of plaster-
of-Paris bandages for the "putting-up" of a compound
fracture of the leg. In the can, besides the plaster-of-
Paris bandages, sliould bo placed a quantity of loose
plaster-of-Puris, and three strips of tin nine inches
long and a half inch wide, which can be used for re-
enforcing the plaster if necessary. A quantity of
these cans may bo prepared at one time by the prac-titioner, the covers sealed on by paraffine, which ren-
ders them impervious to moisture, aud the cans maybe wound with sheet wadding, which will serve to
act as a protectant to the limb. The whole may then

be enclosed in paper aud tied up, and can be put on
the practitioner's shelves in his ollice, and will always
be ready for emergency use. One of these cans can
be unsealed, and the plaster-of-Paris bandage immersed
in warm water without salt. We havo found that
salt renders the plaster brittle, and does not mate-
rially hasten its " setting."

If we use washed crinoline bandages, the bandage
is then applied over the sheet wadding which has
been wrapped about the leg. In case it is difficult to
hold the upper fragment in its proper position, the
plaster bandage is put on below and above the frac-
ture, and then the two are joined, while the surgeon's
thumb holds the fragment in position until the plaster
sets. In all cases where the fracture of the leg is
above the junction of the lower and middle third of
the limb, the plaster should be extended to and above
the knee, in order to immobilize the gastrocnemius.
Usually, after " putting up

"
a compound fracture in

the foregoing manner, if there is any pain within the
first twenty four hours, we swing the leg by means of
a Smith's anterior splint, or some similar device.
Swinging fractures after " putting them up

" in plas-
ter-of-Paris, relieves the pain, and saves the adminis-
tration of morphia.

(8) The management of a compound fracture ;
In applying the primary dressing tho practitioner

should exercise as great care as if the ultimate fato of
the limb depended solely on the dressing, and this was
the case in many instances throe years ago. At that
time fractures were put in plaster-of-Paris, and at tho
end of a month or six weeks the plaster was removed,
and union by first intention, without a drop of pus aud
perfect results in the union of bone, was the rule.
Eut exceptionally, on removing the plaster-of-Paris
bandage, a limb bathed in pus, or an extensive slough,
or a crooked limb, was discovered. This has led us

personally to be more cautious, and the rule which we
have adopted in reference to changing the plaster-of-
Paris bandage is somewhat as follows : That unless
tho surgeon is absolutely sure that the fragments are
in perfect position, not over two weeks should elapsowithout changing tho plaster-of-Paris dressing; and
that even if he is perfectly sure, it is best at tho end
of a fortnight to change the plaster and renew the
dressing; for very exceptionally he will dud a collec-
tion of pus without there having beeu a rise in tem-
perature, a slough (aseptic) without external evidence,
and worst of all, a bowing backwards of the tibia and
fibula, which, when united, is with great difficulty
overcome.

The rule which we have pursued is to change the
plaster on the seventh day ; and to change the plastor
again at the end of the fifteenth or seventeenth day
when union in the bone is beginning; and at this time
we put on a plaster-of-Paris bandage which will
remain until tho bone is completely united. This
may seem laborious. It would have been so with
a plaster-of-Paris bandage as they were formerly
applied ; but it is not so with light circular plasterswhich can be divided easily and quickly in tho median
line in front by the method proposed by Dr. Gold-
thwaite, which is as follows :

A sharp-pointed knife scores the bandage from top
to bottom. A little water from a medicine dropper is
allowed to run in this groove. This softens the
plaster, and by means of the knife and the medicine
dropper filled with water, an ordinary plaster-of-Paris
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bandage can be removed in from two to three minutes,
and in five minutes more a fresh plaster-of-Paris ban-
dage, consisting of two bandages for the leg, and
three, or at the most, four, when the plaster extends to
the middle of tho thigh, can be re-applied. This
is quite different from the method of sawing the
plaster-of Paris bandages, which frequently occupied
twenty minutes to half an hour. This application
of light plaster-of-Paris bandages, and their easy
removal, is, to our minds, a very important point in
the management of compound fractures, aa it enablea
the surgeon at any time to see what is going on inside
the dressing.We rarely if ever re-apply a cut-up plaster after it
is entirely removed from the limb. Greater securityis afforded the limb by the application of a new and
complete circular plaster-of-Paris bandage. A rise
in temperature and pain in the limb still remain the
cardinal reasons for the removal of a plaster-of-Paris
bandage. We disregard a rise in temperature to 100°
or 101° for the first three or four days ; but after the
first forty-eight hours, severe or constant pain in
a fracture, whether it be simple or compound, is
a symptom that we never disregard, and requires
a careful investigation as to its cause. Frequently
the simple division of the plaster in front is a relief to
the pain. The plaster can be hold together by straps
and buckles.

Formorly if a plaster-of-Paris bandage leaked
through, we changed the dressing. Now, however, we
re-inforco the plaster-of-Paris bandage at the point at
which the leak first occurs, by applying an antiseptic
dressing outside of this. In case wo find marked
bowing or lateral displacement in a compound fracture
at the end of a fortnight or three weeks, it ia corrected
by suitably applied pads, and if necessary tenotomy
of the tendo-Achillis under an anaesthetic. Occaeion-
ally we resort to the use of Smith's anterior splint, or
a fracture box, and the best of these is Dr. Belle's.

In managing a compound fracture in an alcoholic
there is nothing more satisfactory than to placo it in a

plaater-of-Parie bandage for protection. He can theu
thrash about without destroying his limb. Even in
the most hopeless cases, where delirium tremens, pneu-
monia, or unemia complicate a compound fracture, the
practitioner sliould never forget that the phistor-of-
ParÍ8 blindage requires changing at appropriate inter-
vals of time. Unless this precaution is taken, a limb
with backward or lateral displacement of the fragments
may come out of the plaster-of-Paris bandage at the
end of six weeks.

(4) Prognosis.
—

The restoration of the limb to use-
fulness is a matter of great interest. Although pus,
sloughing and necrosis all hinder the rapid recovery of
tho patient, the patients almost always have useful limbs.
So far as our investigation has led us we have found
only two cases with usoless limbs. One is possiblyduo to acquired fiat-foot from the injury; the second
la a forearm, where after a compound fracture of both
bones, without oxteusive destruction of the soft parts,
non-union and a "dangle" limb is reported. Primary
amputation was advised in this case. In a number of
caaes amputation of tho limb was advised, and yet the
patients recovered with useful limbs. This has led us
to be extremely careful about advising a primary am-
putation.

Lateral displacement mid backward bowing of the
leg are the common deformities in adults, but not in

children. The danger from sepsis is very slight ; al-
though there has been pus in a small number of our
1 GO cases, yet there has been no death from sepsis.
There have been two cases of death from tetanus, and
one from fat embolism.

The prognosis of a compound fracture of the limb
depends upon the same considerations that determine
whether the limb shall be amputated or not. Exten-
sive crushing of the soft parts hinders the restoration
of the limb to usefulness fully as much as necrosis of
the bone. If at the end of six months a sinus re-

mains, and loose fragments can be detocted, an opera-
tion for their removal is indicated.

In short, we have come to regard the prognosis of
compound fractures as very favorable. As an exam-

ple of tho confidence which is felt by one surgeon in
the treatment of compound fractures, wo may say that
he lias told us that if he had a " simple complicated "

fracture, which was attended by much pain, he should
not hesitate to have it converted into a compound frac-
ture, that the cause of the pain might be determined,
and, if possible, remedied. This is, perhaps, too con-
fident a view to take of a compound fracture ; but it
illustrates the markod change in results which has
occurred.

Conclusions.
—

(1) That every compound fracture
of the thigh, leg, arm and forearm should be rendered
scrupulously, surgically clean, and should be abso-
lutely immobilized.

(2) That this immobilization is conveniently at-
tained by the light, circular, plaster-of-Paris washed
bandage.

(3) That a plaster-of-Paris bandage should not be
allowed to remain on a limb ovor a fortnight in the
first month of treatment of a compound fracture, as
backward bowing and lateral displacement can bo
avoided by this precaution.

(4) That while pus, slough, necrosis or deformity
may exceptionally occur, yet the rule is, union by first
intention, and the early restoration of limbs to useful-
ness.

ANALYSIS OF TWENTY-FIVE CASES OF HY-
DATIDIFORM MOLES.1

BY GEORGE A. CRAIGIN, M.D.

The object of tho following paper is to introduce
the subject of hydatidiform moles.

The disease is a rare one ; yet few men of large ex-

perience escape without a case or two, and the gravity
of the trouble, its varying manifestations, the difficult
diagnosis, and the necessity for prompt, energetic, yet
well-considered treatment, all give it importance.

Without attempting to present a review of the liter-
ature on the subject, I have collected twenty-live cases

reported recently, and have tabulated them for com-

parison with the stereotyped clinical picture given us
iu the text-books. The exact figures can have little
importance, especially as the reports havo been made
by so many different men, and with such varying de-
gree of accuracy and detail. Yet in a general way a

good dual can be inferred from such a table ; and as
no individual is likely to have enough cases to enable
him to generalize, it is hoped a collection of this kiud
may be useful.

1 Read before the Obstetrical Section of the Massachusetts Medi-
cal Society, and recommended for publication by the Society.
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